Case report The patient, a Belgian boy, was born in 1983 after a normal pregnancy and delivery. His birth weight was 3250 g, length 50 cm, and head circumference 35 cm. He had a younger healthy brother; the parents were not related. The father's height was on the 3rd centile and head circumference on the 90th centile; he showed some facial dysmorphism with a short neck but was otherwise normal. From birth the patient was hypotonic. He showed dysmorphic features: a hook nose, large dysplastic ears in oblique position, thin lips, prognathia of the maxilla, short neck, proximal implantation of the thumbs, and irregular position of the toes. There was a cardiac murmur due to a small ventricular septal defect. Psychomotor development was severely retarded: visual contact appeared around 16 months (but remained poor), he could sit without support at 2-5 years, reach for an object at 4-5 years, and take a few steps without support at 7 years. At the age of 10 years his speech was limited to a few monotonous sounds. Growth was normal until the age of 2 
Laboratory investigations
Normal results were obtained for peripheral blood indices and for serum electrolytes, creatinine, uric acid, amino acids, albumin, cholesterol, alkaline phosphatase, glutamic pyruvic transaminase, -y-glutamyltransaminase, IgA, IgM, transferrin, ceruloplasmin, creatine kinase, arylsulphatase A activity, coagulation factor VIII and X activities, von Willebrand factor antigen, ristocetin cofactor, fibrinogen, complement factors C 1 q, C3c, C4, C5, and C 1 esterase inhibitor, follicle stimulating hormone, luteinising hormone, prolactin, growth hormone, free thyroxine, total triiodothyronine, thyroid stimulating hormone, insulin, and cortisol.
Lowered serum values were found for a large number of glycoproteins (table) In lymphocytes activities of the lysosomal enzymes arylsulphatase A, cx-L-fucosidase, P-galactosidase, a-glucosidase, 3-glucuronidase, N-acetyl r-hexosaminidase, and oa-mannosidase were normal. Chromosomal analysis in lymphocytes and fibroblasts was normal. It has to be noted that lymphocyte culture was successful only at the seventh attempt.
Radiological examination of the skeleton showed osteopenia, luxation of the left radius, bilateral coxa valga, gracile long bones, and hemivertebra of C6. Electromyography, nerve conduction velocity, and evoked potentials gave normal results. On ophthalmological examination there were somewhat pale and hazy papillae at trypsin was added to the dish, followed by 5 ml at-MEM/1 0% fetal calf serum when the cells were rounded up. The cells were rinsed with the same solution and centrifuged at 1000 rpm for 5 minutes. The cells were washed with 5 ml phosphate buffered saline (PBS), centrifuged at 1000 rpm for 5 minutes, the PBS was removed, and the cell pellets were frozen at -70°C. The enzyme extract was prepared by dissolving the frozen pellets in an equal volume of ice cold 0 1 M 2-[N-morpholino] ethanesulfonic acid (MES), pH 6-5, 1% Triton X-100, 0-2 M sodium chloride (NaCl), and 0-02% sodium azide. Protein concentrations were determined on the Triton extracts with the BCA Protein Assay Reagent (Pierce) using bovine serum albumin as standard. show an approximately equal increase of tri-, 112).
di-, mono-and asialotransferrin with appreciable amounts of normal isoforms.19 Figure 2A shows the structures of the two d enzyme N-glycans previously found in serum on at 370C tetrasialotransferrin from normal controls.20 
GIcNAc
The activities (expressed as nmol/mg/hour) of GnT I (5 3, 5X7 respectively) and Gal T (17, Man 18 respectively) in fibroblast extracts from the present patient and the previously reported patient were in the normal range while GnT II activities in these extracts were respectively 1X4 and 0 9% of the mean activity in control fibroblast extracts (patients: 0-03, 0X02, respectively; controls 2X2+1X0; n=4 or more for all assays). GnT where R is 1 -4GlcNAc,B 1-4 GlcNAc-Asn-X. Prior GnT I action is essential for the actions of GnT v II, III, and IV whereas prior GnT II action is essential for the action of GnT V; complex N-glycan synthesis cannot occur until GnT I and II have acted. Patients lacking GnT II will therefore be unable to add any GlcNAc residues to the Mana1 -+6 arm of the N-glycan core. However, the substrate of N-acetylglucosaminyltransferase II can be further glycosylated by galactosyltransferase and sialyltransferase on the single antenna containing N-acetylglucosamine (fig 3) . This monosialoglycan is present twice on the ates the transferrin protein thus resulting in the rows disialotransferrin fraction as shown.
The human GnT II gene (MGAT2) has been cloned and is on chromosome 14q2 1.26 Genetic analysis of the CDG syndrome type II fibroblasts with human GnT II probes is under way.
In conclusion, this is the first of the three known CDG syndrome types whose basic defect has been elucidated.
